Soybean (Glycine max (L) Merrill) presents a high level of good quality protein and lipids that consist mainly of unsaturated fatty acids. It also has considerable amounts of B complex vitamins and minerals such as iron, potassium and magnesium (Carrão-Panizzi, 1987) . In addition to these good nutritional characteristics, soybean for human consumption should have a sweet, nut-like flavor, pale colored seeds (tegument, hilum and cotyledon) and suitable seed size for use as food (Destro, 1991; Vello, 1992) . This research was carried out to describe the agronomic and chemical characteristics of food-type soybean genotypes for later use as cultivars or in crosses. Seventy-two soybean genotypes were used in the study, and the agronomic quantitative, qualitative and chemical traits of the grains were assessed, including mineral composition, oil, protein, carbohydrates and ash contents. The results showed that there was great genetic diversity among the genotypes studied for all the agronomic characteristics assessed. The F 82-5782 genotype was outstanding, presenting yield compatible with commercial exploitation as well as large seeds. The Mikawashima genotype presented the highest carbohydrate contents, while the Toffumame II genotype showed the greatest P contents and was also among the six genotypes that presented the greatest K, Ca, Mg, S, Zn, Mn and protein values. These genotypes can be used as cultivars or in breeding programs to solve specific problems of nutrient shortage due to genetic traits.
INTRODUCTION
Soybean arrived in Brazil in 1908 in the luggage of the first Japanese immigrants, who started to cultivate it in kitchen gardens for their own consumption (Hasse, 1996) . This species presents a high level of good quality protein (around 40%) and lipids (around 20%), which consist mostly of polyunsaturated fatty acids. It also contains considerable quantities of B complex vitamins and minerals such as iron, potassium and magnesium. It consists of 5.4% ash (mineral), 2.3% fiber and 32.3% carbohydrates. It has proven medicinal properties, and is a technological challenge because, although it is a food of high nutritional value, it does not yet occupy a consistent place in the diet of western man (Antunes and Sgarbieri, 1981) .
The current world situation indicates that the demand for food in the present is greater than in the past and this reality will be even more evident in the future, with a greater demand for calories, high quality In addition to the good nutritional characteristics already mentioned, soybean used directly as human food should have some special characteristics including a greater quantity of better quality protein, less but better quality oil content, a sweet nut-like flavor, pale colored seeds (seedcoat, hilum and cotyledon) and a suitable size for use as food (Destro, 1991; Vello, 1992) . These characteristics compose the ideal germoplasm for human consumption. Therefore the development of cultivars adapted to each region is important because this adaptational factor may alter the quality of these characteristics.
The present study was carried out to describe the agronomic and chemical characteristics of the germplasm of food-type soybean genotypes for use as a source of variability in cultivars or in genetic breeding programs.
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MATERIAL AND METHODS
Seventy-two food-type soybean genotypes were used, sown on FAZESC (School Farm) at the Londrina State University -UEL, (Londrina PR) on 29/11/99 and 07/11/00 in soil classified as 'structured eutrophic purple soil (Hapludult). A completely randomized block design with three replications was used. The plot consisted of one linear meter with 0.9m betweenplot spacing. The seedlings were thinned after emergence leaving at most 10 plants per plot. The plots were hoed manually and insecticides applied according to technical recommendations. The plants were harvested and threshed individually and the seeds were placed in paper bags.
The following quantitative agronomic traits were measured: NDF (number of days to flowering), period in days between sowing and the anthesis of the first flower (R 1 stage (Fehr and Caviness, 1977) , PHF (plant height at flowering: distance (cm) from the plant stem base to the insertion of the most distal inflorescence of the main stem (R 1 ); NDM (number of days to maturity) period between sowing and the day when approximately 95% of the pods were ripe (R 8 ); PHM (plant height at maturity) distance, in centimeters, from the plant stem base to the insertion of the most distal pod or node on the main stem, assessed at R 9 ; VWP (visual width of the pod): visual score scale of 1 (very narrow) to 5 (very broad) applied to the central portion of the distal pod locus; L (lodging) assessed visually on a score scale that varied from 1 (all the plants erect) to 5 (all the plants lodged) AV (agronomic value): visual assessment at maturity at harvest. The latter represents a visual index of global merit of the plant for a series of adaptive traits: pod quantity, plant vigor and health, resistance to lodging, resistance to premature pod threshing and less retention; IPY (individual plant yield): weight (in grams) of the grains of the individual plants; WHS (weight of one hundred seeds): weight (in grams) of one hundred seeds and NSP (number of seeds per plant: IPY/WHSx100. The following qualitative traits were analyzed: FC (flower color): W: white and P: purple; PC (pubescence color): B brown and G gray; TC (seed tegument color): Y: yellow, Gy: greenish yellow, G: green B: Black and B: brown; HC (hilum color): Y: yellow, B: brown, PB: pale brown, DB: dark brown, G: green and B: black.
The oil content was determined by nuclear magnetic resonance -RMN. Seed samples weighing 3.5 to 4.5 g were previously stored in a cold chamber at 18 o C and 55% relative humidity for 20 days to homogenize the seed moisture. The protein content was quantified using 100mg of previously dried and ground seeds. The total nitrogen content was determined and multiplied by the 6.25 conversion factor according to the Kjeldahl micro method (N.A.I.A. 1985) . The carbohydrate content was obtained by the difference: [100-(protein+lipids+ash+moisture)]. The ash content was obtained from the weight of 5g of previously dehydrated and ground seeds that were calcinated in an oven at 500 o C for approximately seven hours, or until the ashes were completely white. The moisture was determined on scales equipped with an infra-red lamp (Ohaus, model MB45) where 1g of previously dehydrated and ground seeds was submitted to 125 o C for one minute. The mineral composition was determined by the (ICP) method -Inductively Coupled Plasma in a Perkin Elmer apparatus, model Optma 3000 where the mineral analysis was performed simultaneously. The temperature in the emission zone where the readings were taken reached 6200 o C to 6800 o C.
Analyses of variance and the Tukey test (P<0.05) were performed to compare the means using the Genes program (Cruz, 1997) .
RESULTS AND DISCUSSION

Agronomic traits
The analysis of variance of the ten quantitative traits of agronomic importance indicated significant difference (P<0.05) among the treatments for all the traits analyzed (Table 1 ).
The coefficient of variation (CV) of these traits was low for NDF (5.2%) and NDM (3.4%), medium for PHF (17.6%), PHM (16.8%) VWP (12.7%), AV (17.8%) and WHS (12.6%) and high for L (24.9%), IPY (29.7%) and NSP (28.5%). Destro (1991) reported similar CV values for IPY and NSP in a study on food-type soybean genotypes. (Table 2 ) presents the means of the traits assessed and the Significant Minimum Difference (DMS -Tukey test 5%). Diversity was evident among the genotypes in all the treatments, especially for NDF (from 31 to 81 days), PHF (from 14.4 to 94.2cm), IPY (from 2.54 to 102.88 g/plant) and WHS (from 12.38 to 55.36 g/100 seeds). Guerra et al. (1999) studied the genetic behavior of 104 food-type soybean genotypes and also observed wide genetic diversity. High yielding genotypes adapted for the normal sowing season were also available.
There was considerable variation in the tegument and hilum pigmentation in both the color and tone and this is an important factor for genotype classification according to the type of soybean product required. Carrão-Panizzi and Meira (1989) characterized and analyzed 83 genotypes from the food-type soybean germplasm collection at Embrapa Soybean and suggested nine qualitative characteristics of agronomic importance, namely growth habit, flower color, pubescence color, pubescence type, pod color, tegument color, hilum color, cotyledon color and seed shine.
The general NDF mean was 53.5 days. The maximum NDF value was 81 days for the F 83-8012 genotype which, however, did not differ significantly from ten other genotypes. The lowest value was 31 days for the Kaoshiung and Prize genotypes, which, however, did not differ significantly from 15 other genotypes. This great variability among the genotypes studied can be exploited in plant selection programs. Toledo et al. (1993) reported in a genetic analysis of growth in soybean genotypes with determined growth habit, in three different photoperiods and concluded that selection for adaptation should be made in each sowing season, by direct selection according to height or number of days to flowering. Destro (2001) published a complete revision of the genetic control of the juvenile period, where the main determinant of the number of days to flowering and consequently, the number of days to maturity, was the plant height at this stage.
The general PHF mean was 48.7 cm. The maximum PHF was 94.2 cm for the F 83-8192 genotype, which, however, did not differ significantly from 15 other genotypes. These genotypes presented high NDF, showing positive correlation between PHF and NDF. Guerra et al. (1999) reported a similar result. The lowest PHF was 14.4 cm for the PI 205085 genotype, which, however, did not differ significantly from 28 other genotypes.
The NDM mean was 130.5 days. The maximum NDM was 163.5 days for the F 83-8192 genotype, Table 1 . Summary of the analysis of variance carried out on 10 agronomical characteristics, with their respective means and coefficients of variation (CV). Londrina, Paraná, Brazil. which, however, did not differ significantly from 22 other genotypes. The lowest NDM was 84.2 days for the PI 205085 genotype, which, however, did not differ significantly from 8 other genotypes. The general PHM mean was 56.5cm. The maximum PHM was 118.3 cm for the Araçatuba genotype, which, however, did not differ significantly from another 12 genotypes. The lowest value was 13.5 cm for the PI 205085 genotype, which, however, did not differ significantly from 23 other genotypes.
The L mean was 2.1. The maximum L value was 4.7 for the Araçatuba genotype, which, however, did not differ significantly from 14 other genotypes, showing it susceptible to lodging. The greatest L values were observed in the genotypes with the greatest PHM, showing positive correlation between L and PHM. The lowest L value was 1.0 for the Tamba Kurodaisu genotype and for another 16 genotypes. This score, however, did not differ significantly from 35 other genotypes. The greatest PHM value among the L resistant genotypes was 52.3cm for the FT-Monsanto genotype. The VWP mean was 2.7 and the maximum VWP value was 3.9 for the Londrina V and Londrina I genotypes, which did not differ statistically from 37 other genotypes. The lowest value was 2.2 for the PR 205085, F 83-7843 and Londrina II genotypes, which, however, did not differ significantly from 4 other genotypes.
The general AV mean was 2.2. The maximum AV was 3.5 for the Embrapa 50 and BR-16 genotypes (commercial cultivars), which, however, did not differ significantly from 42 other genotypes. Only five of the best AV are commercial cultivars, showing the high performance of many food-type soybean genotypes for a series of adaptive traits. The BR-16 cultivar presented the highest value in this assessment and was among the best in IPY and PHM, results similar to those reported by Guerra et al. (1999) Significant at a 5% level.
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Chemical characteristics
The general Zn mean was 4.63 mg/100g. There was great variation among the genotypes for this mineral, from 3.69 mg/100g in the Embrapa 48 genotype to 6.22 mg/100g in the Tamba Kurodaisu genotype. Mandarino et al. (1992) obtained similar results of from 2.8 to 6.8 mg/100g for Zn contents.
The general Mn mean was 3.25 mg/100g. The highest value was 4.45 mg/100g for the F82-5722A genotype and the lowest was 2.32 mg/100g for the Kaoshiung genotype. Laszlo (1990) reported that the maximum accumulation of this mineral was at the end of the R 8 stage.
The general Fe mean was 11.18 mg/100g. Considering the DMS of 9.89, the maximum concentration of 15.52 mg/100g for the 91k208-3-1 genotype and the lowest of 8.30 mg/100g for Kaoshiung, this characteristic did not show significant difference among the genotypes. Araújo et al. (2001) studied the effect of the genotype x environment interaction on the iron concentration in the common bean in 25 genotypes and three locations and reported that the effects of the genotypes x location interactions were significant, indicating the presence of genetic differences among the 25 genotypes. The Iapar-57 and Pérola genotypes were recommended for crosses based on their adaptation and stability and they also presented superior iron concentrations. The mean of 11.2 mg/100g is considered good according to Carrão-Panizzi and Mandarino (1998) who stated that soybean grains contain 8.8 mg/100g iron.
The Cu mean was 1.70 mg/100g and varied from 1.37 mg/100g in the Londrina X genotype to 2.18 mg/100g in the Tamba Kurodaisu genotype. Based on a DMS of 0.80, only this genotype showed this low level, none of the others that showed a high level displayed significant differences.
The B presented a general mean of 3.78 mg/100g and varied from 2.70 mg/100g in the Londrina II genotype to 4.69 mg/100g in the F82-5782 genotype.
The minerals underwent small variation in P (506-771 mg/100g), Ca (182-366mg/100g), .22mg/100g), Mn (2.32-4.45mg/100g), Cu (1.37-2.18mg/100g) e B (2.70-4.69mg-100g), a similar result was reported by Mandarino et al. (1992) when they studied the mineral composition of 14 soybean genotypes and attributed these variations to the soil chemical composition. Laszlo (1990) Soybean oil also presents high digestibility and does not contain cholesterol as do animal fats. The unsaturated fatty acids represent 86% of the total soybean lipids and 60% of these consist of essential fatty acids, such as linoleic and linoleico (Carrão-Panizzi and Mandarino, 1998) .
The general ash mean was 6.03% and the maximum value was in the PI205085 genotype, which, however, did not differ significantly from 68 other genotypes (DMS = 2.37). The minimum value was 5.34% for the TMV genotype. Mandarino et al. (1992) reported uniform concentrations for all the samples, with a small variation from 4.56% to 6.44%. Piper and Boote (1999) and Stombaugh et al. (2000) . Soybean protein is well balanced in amino acids that determine its quality when compared with other plants. The quality of soybean protein corresponds to 80% of the biological values of cow milk (Carrão-Panizzi and Mandarino, 1998) . Considering these factors, it is evident that the soybean protein becomes much more accessible in terms of cost than protein of animal origin.
The general carbohydrate mean was 28.33%. The maximum contents was 33.73% for the Mikawashima genotype that was only statistically different from the Tamba Kurodaisu and F83-7977 genotypes that presented minimum values of 25.01% and 25.53%, respectively. Negative correlation was also observed between carbohydrates and protein, except in the Mikawashima genotype that presented high values for both characteristics. Mandarino et al. (1996) obtained similar results in soybean where the cultivars that presented higher protein values also presented lower carbohydrate values. Similar results were reported by Stombaugh et al. (2000) , who studied the carbohydrate variation in seeds of 14 soybean genotypes, considering the genotype and environment. The increase in protein and oil, associated with the reduction in the carbohydrate concentration, showed that the correlation between the carbohydrate, protein and oil concentrations was negative for the genotypes studied. The soybean grain tegument is rich in carbohydrates that constitute fibers that help in the digestion of foods and help prevent colon cancer.
The F 82-5782, Mikawashima and Toffumame II genotypes can be used as cultivars and also in breeding programs to solve, with genetic traits, specific nutritional shortage problems. According to Guerra et al. (1999) , genetic breeding programs of soybean for human consumption in Brazil are viable both by introduction of Asiatic lines and by incorporating genes for late flowering in short days in these lines.
CONCLUSIONS
There was genetic diversity among the genotypes studied for all the agronomic characteristics assessed.
The F 82-5782 genotype presented yield with large seeds that makes it viable as a cultivar for commercial exploitation.
The Mikawashima genotype presented the highest carbohydrate content, the second highest protein content and the third highest iron content.
The Toffumame II genotype showed the highest P concentration and also was among the six genotypes that presented the highest K, Ca, Mg, S, Zn, Mn and protein contents.
The F 82-5782, Mikawashima and Toffumame II genotypes can be used as cultivars for human consumption or in genetic breeding programs for soybean cultivation as a source of variability.
consumo humano deve apresentar sabor adocicado lembrando nozes, sementes (tegumento, hilo e cotilédones) de cor clara e tamanho da semente apropriado ao tipo de alimento (Destro, 1991; Vello, 1992) . Esta pesquisa objetivou caracterizar agronômica e quimicamente, genótipos de soja tipo alimento, para posterior uso como cultivar ou em cruzamentos. No estudo foram utilizados 72 genótipos de soja, onde foram avaliados os caracteres agronômicos quantitativos, qualitativos e a análise química dos grãos, que incluiu a composição mineral, o óleo, a proteína, os carboidratos e as cinzas. Os resultados mostraram que houve grande diversidade genética entre os genótipos estudados para todas as características agronômicas avaliadas. Destaque especial deve ser dado para o genótipo F 82-5782, que apresentou produtividade compatível para a sua exploração comercial e tamanho da semente caracterizada como graúda. O genótipo Mikawashima apresentou o maior em carboidratos, enquanto que o genótipo Toffumame II mostrou maior concentração de P e também esteve entre os seis genótipos que apresentaram os maiores valores em K, Ca, Mg, S, Zn, Mn e proteína. Estes genótipos podem ser utilizados como cultivares ou em programas de melhoramento para suprir, com caracteres genéticos, problemas específicos de carência alimentar.
